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We show that nanoparticles of a common semiconducting polymer (MEH-PPV), produced by
ink-jet printing techniques, adopt structural, photophysical, and spectral properties that are
dramatically altered with respect to bulk or dilute thin-film preparations.  Emission pattern
imaging/polarization studies revealed highly ordered rod-shaped nanoparticle morphologies (7 -12
nm in height) with linearly polarized fluorescence and uniform orientation perpendicular to the
glass substrate.  Fluorescence from individual nanoparticles show narrow (10 - 15 nm fwhm)
emission spectra with a discrete distribution of center frequencies whose peaks can be correlated
with excitonic traps of integer multiples of monomer conjugation lengths (8, 9, 10, and 11).  The
observation of discrete emission characteristics in this important class of materials suggests
exciting possibilities in photonics and molecular opto-electronics.

Research sponsored by the Division of Chemical Sciences, Geosciences, and Biosciences, Office
of Basic Energy Sciences, U.S. Department of Energy, under contract No. DE-AC05-00OR22725
with Oak Ridge National Laboratory, managed and operated by UT-Battelle, LLC.


